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Bropan MexpytiapopHan Koumeper{uua A/CONE/15/B) 2158
Upranaunu O6befAHeRHbIx Haund USSR
N0 NPKMEHEHMHIO ATOMHOR SHEPFHA ORIGINAL: RUSSTAN -

B MMPHBIX 1LENAX

He roanaimKt oraawenkio A0 0pMuMasbhoro coobwennn ua Hougepenunn

VCCNETOBAHNE PEAKINI! XJIOPIPOBAHNS IBYOXMCH
YPAGA ¥ IBYOKUCH [IYTOHMS YETHPEXXNOPYUCTHM
YTI'JIEPOJOM

. H.B.Bynaes, AH.Bonpckui

Ing oonyueHws GeBBOLHYX XNOPUIOL METANNOB U3 UX OKUCIOB
WCTIONB3YETCA CGOMBNOE YUUCAO XNOPUDPYOWUX peareHros, OIHUM M3 Hay-~
donee pacHpOCTPAHEHHHX AB/AETCA UETHPEXXMODUCTHA yraepox.
B macrofmeM JOKNaZe NpeACTABNUHH Pe3YTbTATH WCCIe LOBaHUA
peaxiuil XnOpUPOBaHMS ABYOKWCYH YDAHA ¥ LBYOKUCY IIYTOHMA STUM
peareHTOM, X1ODUPOBaHWE OKUCNOB ypaHa YeTHDEXXNOPUCTHIE YLAepoLOH
usyvanocs Kawrewou (1), Komauu (2), Kamoynusou (3), PeiiGepox n
Durou (4); mpyoxucw mayroHus - Kapnow, Acpaxauon v xp. (5). .
Oxnako, HY TepMOXWHAMMUKA, HU KWHETHKA DeaKUnM XA0DUDOBAHKSA :
He W3YYeHH JOCTATOYHO.

4 I. TepumomunaMuueckuii aHanu3 HEKOTOpPHX Deariuii npolgcea
XNOPUPOBaHMA IBYOKHCH ypaHa YeTHDPEXXNOPUCTHM
yriepo rou

MoxHO mpeZmonaraTe, YTO B MPOLECCE X/OPUPOBAHUS LBYOKUC:
ypaHa YEeTHDPEXXJIOPUCTHM YLAEDOLOM MOTYT MMETb MECTO CAeLYyWlc

peaxuuu
- %0, +CCB, = UCR, +CD, A7
U0, +2CCP, =1L (P, +2COCE, 2/
U0, +2C0, =100, +2 0+ 2CL, /3/

100, +2C0Ce, =UCE, +2C0, | 4/ 3

N 0,+ 2C0+2CP,=16CR, +2CO, | /5/ B

25 YEAR RE-REVIEW,
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WO, + 2CCR, U0, +12 CO, /6/
UW0,+C0Ce,=100Ce, +C0, 7/
L0, +C0+C2,=1[ 0CP, +CO, /8/
wo,+Cae, =1U0Ce, +Coce, 79/
U0, +CCR, =U0CL,+CO+CP, /10/
T2100,+ 1210 0P, = WwoOCE, /11/
woce,+Cee, =, +coce, /12/
UWOCP,+CCR=U P, +CO+CE, /13/
WOCe, +C0Cp,=uep, +Co, 14/
UOCE, +CO+CP, =UCE, O, /15/
WOCP, +12CCP, =1U0p, + ¥ CO, /16/
200l =12 C 0, ' 7/
CO+Ce,=Coce, - /18/
2C0=C+CO, /19/
0, +Cce, =2C0Ce, /20/

B radmune ¥ I npunemen YPaBHEHUA CTaHIAPTHOH CBOOGO LHOI
SHEPTUH 00Da30BaAHUA U3 BJIEMEHTOB BCEX yuacTBY®IUX B BHmEYKa3aH-
HHX peakuugx BemecTs, C menpo olnerdyedus pacueros,noyT¥ He CHU-
¥ag TOUYHOCTN YpaBHEHM CTaHIaPTHO{ CBOGOXHOH SHepruu, MHOTOUNCH-
Bde ypabHeHMA OHIM HaMX TPe0GpasoBaHH B Tpexunedude, [loayuenuue
B pe3yibraTe pacueToB ypaBHeHUS CTAHAAPTHOH CBOOOLHO} BHEPTHH W
KOHCTaHT paBHoBecus peakumii I + 20 npusenens B taGanue ® 2 u 3.
llpu BHBOZE 9TUX ypaBHeE4H OunoO mpuiaTo, uro 100, UOCP, , UCP,

# C waxozsrca B TBeDIHX (as3aX, a BCe OCTaAbHWE BemWecTBa B ra-
30006pasHoii (mapooGCpasHoi).

Ha dur, ¥ I noxasaHa craHzapTHas CBOCOJHAN DHEPrus pearnwmii
I + 20 B BaBucuMOCTH OT TeMieparypd, a Ha ¢ur, ¥ 20 - saBUCUMOCTE
Torapu@Ma KOHCTAHTH 3TuX Xe Deakiuii or 00paTHOTO 3HaueHus a6co-
TOTHOH TeMmepaTyps *).

x) Ha qur, ¥ I u 2 nugpa, CTOAWaf NPOTUB KAXLOH KpWBOH, coor-
BEICTEYCT HOWMEDpY TOH WM ZDPYroi peaknmuu B raGrume # L.
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TaGnuma 2

Peaxuuii mnpomecca XI0p¥pOBaHUA IBYOKUCH ypaHa dYeTHpex-

XTOPUCTHM YT 1eDO LOM

)4
peax-
uu

Pearnus

YpaBHeHue craumapTHO#i CBO-
COJXHON DHEPruu pearmuu

AF° B Kan./ npasag vyacTh
ypaBHeHusa/

Teunepa -
TYPHY
WHTepsan,

Ox

I Uv,+CCB,=TLCE, +CO,

2 0,+2CCP,=UCE, +2C0Ce,

3 U0, +=2CCR,=UCR, +200+20,

4 0, + 2C0Ce,=UCR,+2CO,

5 U0, + 2C0+20¢,=U(, +2 CO,

6 U0, +%2CCR,=U0CL,+1-CO,

7 10,+COCP,=Te0ce, +C0,

8 10,+CO+C,=1L0CE,+C0,

9 Un,~CCP, =U00CR,+C0CR,,
10 100,+ CC8,=100CE,+Co+Ce,
IT 12U0, +12U0C0, =U0CY,

12 W0C,+CCe, =1Ce,+Coce,
13 U0Ce,+CC, =1L CE,+CO+Ce,
T4 U0Ce+C0CE,=1Ch, +CO,
I5 UOCP, +CO+CR,=\ICR,+CO,
16 UOCE, +12CCP, =1ICe, +1-C),
17 1.0Ce,=12C+CE,

I8 C0+CP,=CocCe,

19 2C0=C+CO,

20 C0,+CCe, =2C0CL,
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-57676+3,97T lq T-20,83T
~43454+13,78Tlg 7-57,84T
8786+4,63Tly T-97,86T
-71898-5,84T fq T416,187T
-124138 +3,31T0y T456,2T
-32585+15,29Tlq T-56,15T
-39696+10,39T0q 7-37,64T
—~65816+14,96Tlg T-17,63T
~-25474+20,207T [ T-74 ,65T
646+15,62T I T7-94 66T
-3743+13,30T Bg T-45,73T
~17980-6,42T0g T +16,81T
8140-10,99,T 9 T-3,20T
-32202 -16,23T lq T+53,82
-58322-11,65T fg T+73,83T
~25091-11,32T ly T 435,317
12870+0,66T b T-19,01T
~26120+4,57T by T+20,0IT
~37553+4,575T g 7425, 08T
-14222+9,8IT Bg T-37,0IT

300-863

"

"
300-I000
300-863

n

"

n

350-1373
300-1.000
300-2300
350-I.000
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Tadnauua 3

YPfBHeHHe 3aBUCHMOCTH
gKp OT TEMHEDATYPH

T
peax- Peaxnusa
Huu

I UOz+CCB,,=WCDq*COz . l%éQZ -0,27 eg T + 4,55
2 10, +2000, =UCP,*+ 200CY, %@ﬁ -3,0I 29 T + 12,64
3 0, 2000,=UCP, +2C0v2(p, TPl ,1]'-_,222 -1,0I €T + 21,39
£ U0, - 20000, AUCR2CO, g ISTI5 1,28 T -3,54

5 U0+ 202 CLUCE2C0, e 27185 0,92 ¢1-12,28
6 U0,+ (00, =U0CR,+12C0,  Pres 7122 3,34 L1eT2,27
7 100, + C0CE,=U0Ce, +CO, ok §%’ZZ -2,27 £g7+8,23
8 U0,+CO+Cp,=U0CE, +CO, RoPee, LS00 3,27 € 1+3,85
9 U+ COUTUOC - C0CE, B, 5568 4 a1 &g 1+16,32
10 W0, +CCl=U0CR,+C0+Cl, e __I_%_I_ 3,41 gyTJ,go,eg

12 UDCE,+(Ce,=UCeCOCe, 5, 3930 + 1,46 G T -3,67

M
v
N
Y
N

13 71000, +CC0, UCR,100+CE, o 1omg 2,40 [y 140,70

Pcce,,

pcaz

14 UOCR,+0CBUCE CO,  Peey, 70, 3 55 byt - 11,76
15 U0CO,+ 0+ CLAUCD, +C0, 59 12748 + 2,55 (4 T - 16,14
Pco,

16 UOCE,+1,CCB=LL QO 1:C0, Pece, 2424747 -7,72
17 % CCR,=12Q+C0, f%/f;e 5250 0,14 lfT + 4,15

y

18 (0+CB,=C0CE, nr, SH0- g1 - 4m

19 200=C+C0, 8208 - 1,00 Eg T - 5,48
20 €0, + QP =200, Plces 3709 - 2,14 g1+ 8,00
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I3 nawnux Tadmuuy ¥ 3 ¥ YUr. 2 BUKHO, YTO KOHCTAHTH DaBHO-
Becus 1y peakuuii I +76 B uurepBane Temmeparyp 400 - I000%K xo-
CTATOYIO BEMMKM W MOXHO TOBOPUTH O NpaKTHyeckoll HeoOpaTuMocTH
8TUX peaKuMi. B paBHOBECHOU ras3omol dase MpaxTUYECKM NOMKEH OT—
cyrcreoBars kak CCE , Tak u COC22 . Peaxnuu 17 + 20 B uy -
Teppane Temmeparyp 400 —:—-IOOOOK, a Takxe peakmud I3, npu Hus -
KUX Temreparypax, uMenT PaBHOBECHHE COCTaBy ras’0B C COW3MEpHMH—
MU CCIEPXaHMAMM Tra3000pa3HHX BEWECTB 06eKX yacTeli ypaBHe RUS
peaxnuu.,

B peakmusx I,2,4,6,7,9,12,14,16 u 20 oCwee I :BNEHME ras0B
He 0Ka3WBAeT BRVAHUA Ha PABHOBECHHY MX cOocCraB, Tak Kak 3TU peak—
oau UAYT -0e3 u3MeHeHud o0vema. Ilna peaxmué 3, 10, I3, I7 noswue—
HUE LaB7IE€HUd lOHYXAET COLEepXaHUe ra3000pa3HWX NPOLYKTOB Deaknuu
B DABHOBECHOM COCTaBe ra30EB W NPENATCTBYET NPOTEKAHUD BTUX pPeak—
nui, Lns peakuuid 5, 8, I5 w I8 u I9 moBHueHUe IABIEHUS HaolopoT
CHOCOOCTBYET MX MPOTEKAHUD.

. MexaHu3M XmopupoBaHUA IBYOKUCH ypaHa UETHDEXXIODUCTHM
yruepoLoM

B HacroAme#l paGore MCCneLOBANCA MEXAHUSM M CKOPOCTH Hpolecca
XNOpUpOBaHNUT UETHDPEXXN0PUC THY Y C/N6DPO LOM HENOLBUXKHOTO CNOS IBYOKU-
cu ypaHa. llccnenoBanoch U3MEHEHUE COCTABOB TBEPHOA M ras3000pa3HoOil
¢as3 B x0Ie npouecca XnoprpoOBaHus.

a) CocraB TBepIHX fas.

Ina onpexeneHus cocrasa TBEPIOH (asy OWAM WCHO/b30BAHH TDH
METOZA aHalu3a:

1. Xuvuueckull Qasosuii,
2. MUKDOKDUCTANNOCKOTAYECL UM,
3. PeHrrenorpaduueckuii.

UToCH BHABUTH HANUYME TMPOMEXRYTOUEHY COGLUHEHMI XJOpUpOBaHUE
LEBYOKWCY ypaHa Benu He I0 KoHIa. XNMOPUDPOEaHWe OCYMECTBIANOCH
Ha ycTaHOBKEe, M300paxedHos Ha jpur. 18.

B xavecTse MCXOIHOr0 Marepuana B IaHHO} padoTe NpWUHEHRANACH
IBYOKUCH YpaHa, [ONydyeHHAA U3 BAKUCU—OKWCYU OYTeM BOCCTAHOBICHUS
ee nupu 900° BOLOPOILOM,

’ .
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NcxoqHa#s 3aKUCB-OKUCH ypaHa uMMena CclelLywmuli cocTas:
24 U - 8,6 Fe _1-1073
Nl - He odn./quCTB.I'IO'B/

Co — " " Mn —6‘10"4
Co = = " M% 3-107
Cy - 3107% Ng -I-107°
Be - 11070

Zn — 1'107° K -1+107
Cu- 71073 St -1-1072

llonyyeHass w3 Hee XABYOKuCh coxnepxana 88,I% ypaHa, T.e. uMe-
na TOYTU CTEXMOMEeTPUUeCKUll coCraB.

B radnune 4 npuBeXeH rpaHYNIOMETDUUECKW cCOCTAB DTOH IBYOKU-

cu.
Tadnuua 4

Pasmep seper U0,
B MK

or 40 10 30 2
30 10 20 ' 21
20 10 I0 32
I0 0 5 32

5 u MeHee I3

Ha ¢ur. 3 1I0ka3aHy HEKOTODHE 4YacTuly ABYOKMCY YypaHa, CHATHE
NOL B/EKTPOHHKEM MUKDPOCKOIIOM, a Ha dur., 4 - MURPODPOTO rpadud nopou-
Ka [IBYOKUCU ypaHa,

Onepammuu#, CBA3aHAHE C NOLTOTOBKOH K MCCHELOBAHUK TUTPOCKO~-
MUYEeCKUX XJIOPMAOB U OKCUXNODUIOB ypaHa, NPOBOIUMACH B CYXof Ka-
Mepe ¥3 0praHuuyeckoro cTekia. MUKPOKPUCTANNOCKOIUUYECKOE UCCHEL0-
BaHUe 9TUX BeWeCTB BHE KaMmepd NPUBOLUIOCH MOL TOHKMM CACS. 0€3=
BOZIHOTO HeTAHOTO Mac/na. MUKDOKPUCTAANOCKOMUUECKOE VI PEHTTEHO -
rpaguyeckoe uCCenoBaHue u $a30BHI XUMUYECKUH aHanu3 NPOLYKTOB
X/0DUPOBaHKAS, TONYUEHHHX 0pU 300° , T0Kazan#, 4YTO OHW COCTOAT 43
2=X-~Pas3: KODPUYHEBLX KDUCTANIOB LBYOKMCU ypaHa ¥ 3€NeHuX Kpucran-
NIOB YEeTHPeXXIOPWIA ypaHa.

."

)
i
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AHanmu3 TPOXYKTOB, NOJYYEHHHX NPM HENONHOM XIODUDPOBAHMM IBYOKHCH
ypaua upn 200° , zanm TOoT Ee pesymbTaT.

TaxuMd 00pa30M, TPONECC XJOPUPOBAHMA NBYOKUCH ypaHA YeTHPEX-
XJOPUCTHM YIepoLoM MHpu 300° u uuxe nupoTexaer 6e3 odpa3oBaHuA
NIPOMEXYTOYHHX TBEPINX (a3,

llpy Hemo/HOM XMOPWPOBAHMM LENOLBUEHOTO Ci0s LBYOKHCH ypaHa
npu 400° u 500° odpasyeTcs TpexcioHas CTPYETYpa MOMYYAWUUXCS
IPOLYKTOB.

Ha ¢ur,5 noxasar BepTUKanbHHii paspes3 cCn0f NpPOLYyKTa,MoNydyeH-
HOTO [UDW HEMONHOM XNOPWUDPOBAHWYM IBYOKUCH YDAHA YETHPEXXTOPUCTHM
yraepoxou ( A - mpr 400° , B - npu 450° ). Ilepsui cnoi csepxy(a)
npeLcraBaseT coG0i YeTHPEXXNMopux ypawa. Bropol, cpenuuit,cnci (6)
COCTOUT U3 KOPNYHEBNX C KDACHOBATHM OTTEGHKOM KDUCTAMNoOB ( CH.
PUT. 6 ), KUMUUECKUM aHANN30M YCTAHOBALHO, UTO COCTAB BTUX EPUCTA]-
7M0B YIOBIETBODUTENbHO YKIaZdBaercs B npocrelimyn gopuyny WOCE, X)),
KpucTannd WOCE; CcUMBHO TMIPOCKONUYHN, XOPOWO PacTBOPANTCA B
BOLE, AIEeTOHE, METU/IOBOM ¥ OSTH/IOBOM CHOUPTE ¥ He DACTBOPAOTCS B
YeTH PeXX/N0pUCTOM yraepoie, Geusone, TpeTwid, Huxuuil, cnoli (B)
COCTOUT 3 KODUUHEBHX KDUCTANN0B ABYyOoKucu ypaua (X) u cpeTnose-
NeHHX Uronbuatux kpucrannos L0, (x) ( oM. qur, 8).

B mpoBeneHHNX HaMy MCCHAEIOBaHMAX OHM0 ycrarosneHo, uto U 0CE,
noNydaeTCs B KauecTBe MDPOMEXYTOYHOTO NPOLYKTa TaX e B mpouecce
XJIOPUpOBaHUA IBYOKUCH ypaHa TeKcaxjop3TaHOM mpu 450-500° u B
npomeccax XnopuposaHud 3axucu-oxucu ypama u UOCL, uerspexxno-
PUCTHM YTAEDPOIOM TNpH 400-500°,

IIpu TepMuyeckoii 06pacdoTKe P BAKyyMe MA¥ B aproHe KpUCTallJH
U0CP, pasnaraprcs ¢ oopasopamumen mapos UW(CP, , UCEs
KpucTannos U0, u IPyrux oxcuxnopunos. Ha puc. 7 noxasaHa MUKpPO-
goToTpagus Tepuuuecku oGpadoraHioro e o xouua UOCL, npw
700° B Bakyyue. lloMUMO EpPUCTaNNOB v0Ce, 2/ Ha Jur, 7 BUL~
He MEeIKue uroiaruarde xpucranns (e) KOpMYHEBOro LBeTa, Herurpo-
CKOMMYHHE ¥ MeIJeHHO pacTBOpsvmMecs B BOIE.

x) B pado'recg%) yroMuHaeTcs, uro mpu xpopuposamiu W0,
Yy

¥V IEUM "B npucyrcreun  UCPs Ha0ApIanock 0G-
pasosanpe  UDCl; , Kak NPOMEXYTOUHNTO NPORYKTa. OnHake
B YMCTOM BULEe BTOT OKCUXJIODUIL HE OHJI [ONYUYEH,

I Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120026-0
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CocTaB 3THUX KDUCTaNNoB, COXEpKamuX HeGONLUOE KOJMYEeCTBO
nByokucu ypaHa (He Gonee I%) oxa3ancd CenLyomuds

Tadnmuua 5

CocraB uUTronbYaTHX KpUCTANNIOB

0

AToMH, OTHONmE HUE

8,8
9,2

7,6

3 5TUX IaHHHX cnelLyeT, YTO OCHApPYXRHHHE HAMK WUTONbYaTHE
EDUCTA/IH ABAADTCSH OKCUXMOPUIOM, YAOBNETBOPUTEALHO OTBEYALNNM -
dopuyne V203CB3HJIH MOZ‘IIOCl?s.

OdpasoBaHue 3TOr0 OKCUXNOPUIA HAaGNDAANOCH HAMM TaKxe W NpU
XI0PUPOBAHUY MOZ YETHPEXX/MOPDUCTHM YTIEpPOIOM NPH 600-700°,

Ha ¢ur.8 noxasaHa dororpadud TpeTnero, HufHero, Ccnod, 001y~
YEHHOT'O MPN XJIOPUPOBAHMM IBYORUCW ypaHa Mpu 400°

Ha ¢ur.9 morasau sun xpucrannos WOCL, , TONYueHHHX TIpK
pamiogesicteun  UCE, ¢ U0, npu 600Y.

6) Cocrap rasoB, 00Da3yOmMUXCH MNPU XNODUPOBAHUU
IBYOKHUCH ypaHa 4YeTHPeXXNOpuUCTHM YT nepo koM

Ilpu XNOPMPOBAHWUY IBYOKMCH yDaHa UYETHPEXXNODUCTHM YTAEDOIOM
o6pasyercs rass, cocroamue us C0,,C0,C0Ce,,Cl, HENpOo-
pearuposasuero - CCP, ¥ MPOLYyKTOB ero mMponusa.

Ins aganusa rasoB OWiIM coOpaHd XBe ycrarosku, Ha dur, IO
n300paxeHa CXeMa YCTaHOBKW IAA aHaliul3a rasos, 00pa3ybouuxcd npu
XnopupoBanuy IByoxucu ypawa s toke ((CP, , a Ha dur.l4é- nas
aHanu3a ras0B, 00pas3ylUUXcA NPU XAOPUPOBAHUU B 3aMKHYTOM [POCT-
paHCTBe. AHAMU3 OCYMEeCTBNANCA MyTeM NOCNel0BATeNbHOTO U30KpATeNb-
Horo mornomeuns rasop (uckmouas CCP, , Eoropwil BHMOpaxuBancs
B NOBYWKe MNDH -20° cmecon NaCP co mprow wnw mpu -70° TBED 4O
YLIEKUC0TOM ) .

Conepxanue CCBL, B rasax ONpPeNendnoch N0 BeCy CROHICHCH-

-
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posanHoro B noeyuge (T4) KoHIeHcaTa 3a BHYETOM CONEDXANVXCH B Hew
X70pa # JocreHa x>‘

Ins anmanusa cMecu rason Oujna NPUHATG METOLUKA, pa3pacOTaHHAd
B.C.CoxonosuM u JM.B.Bynaesuu, _

B oCHOBY KONMMYECTBEHHOTO ONpefeneHuUs XJaopa B rasax OuJ B3AT
MeroX Hawunecky-llamu (9) nornowekveM ero cypsuoil, Coxepxanue Hoc-
reua onpepeninock TyTew NOTIONEHUS ero BOLHNM PACTBOPOM aHUNMHA
10 MeTOLy, BlepsHe npegnnoxensomy AKnudr wu P lupry (I10).

Kouzencar CCE, B nosywke (I4), cocrossuui us cmecu CCL,

Cb, u COCP, awanusupoBancs OTIENLHO HA XNOP, BOCTEH M UETHDEX~
xnopuctuii yraepoxn (cosuectHo ¢ mposykrauus muponusa CCP, ) s
9TOr0 KOHIEHCAT MEANEHHO WClapsinca Mpv TemmepaTrype 50°. OGpa3sypmite-
cHd Npu STOM Naps KOHIEHcara BHHOCUAMCH TOKOM aproHa ¥ aHanuaupoBa-
NUCh HA OBZ u  CocCe, BHUWEO{IMCAHHHMY METOJaMHU.

Cozepxanne CQ, u CO B rasax ompelendnoch B annapare Opca.

1. CocTaB OTXOZASMUX Ta30B TP¥ XNODUPOBAHUM IBYOKUCY ypaHa B
TOKE UETHPEXXAOPHCTOTO yriepoia.

Ins ocyuecTBIeHWUS aHANMM3a T4308 OW{J NPUHAT CHAELYVUUSE TODPALOK
PacdoTH YyCTAHOBKU:
Peakrop (4), mocne 3arpysku B Hero 30 T IBYOKUCH ypaua, mnoiiemancs
B rpyouaryw neus (3) ¥ MOXCOELMHANCH K YCTaHOBKE, KaX 3TO u300pa-
xewo wa pur,I0. Ilocne 3TOro BCA YcTaHOBKA NpoBepAnach Ha TepMeTHy-
HOCTb.

Janee peaxrop uepe3 kpad (7) upu orTkpuroM 3axuve (8) mpory-
Bancd aproHon, OUMUEHHHM OT BAarv, YrACKUCHOTH M KMCNOPOAa, [0CTY-
TapuuM U3 OYUCTUTEeNbHOH ycraHoBku ( Ha cXeue He NokasaHa). [lo ucre-
genuyu I5 uukyT neub (3) BRINYaMach Ha pasorpes, [Ipw JOCTUXEHWMH
reumeparyps B medu L00° mpoiyBka aproHon mpeKpamanach. Kpa# (7) sak-
pupanca. TemmepaTypa neuu uaKepanach NaaT:HO-NNATWHOVA [MeBOY
tepuonapoil (I) w peryavpoBanach noreHiiorerpou (2). Mo ZOCTUxeHMM
neysl TeunepaTyps ONHTA B PEAKTOp noixzpancd us "xamensHuuu™ (5)

CCe, . Mowenr mauanma moxaun CCP, NpUHMMancs 3a Hayano

x)ﬂpm asannae rasos B nobyuxe (I4) oxuospeuenwo ¢ CCPy KO H-
IEHCUPYETCH TAKKC W HEKOTOpas 4acTh jocreda, Hpoue TOro,3 KoH-
gescare CCP, YacTUYHO PACTBOPiHETCH XJM0p, COLEDxaluics B
rasax,
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omyra. Cucrema nornorvrenedl u acnupatop (2I) Xo asanusa rasos
NpOLyBANUCH OUMLEHHHM aprosoM. C Lesbd MpOBeleHud aHaiusa, ras
U3 peaKTopa HanpaBiANcA B CUCTeMy noByuek. [Ipu BroM 3axuy (8)
saxpusancs, a sazm (II,I3) u xpany ( 16, I8 u 20) OTKpHBANMUCD.

Ins 0GnerueHus NPOXOXLEHUs aHANUBMPYEMOro rasa 4epes3 NOBYUKY
a TakEe N4 UpeLYNpexieHdd TMOBHNEHWA JaBAEHUS BHYTPU Deakropa,
IpUBOLMBUEr0 X HADYUSHUD DABHOMEPHOCTH MOXauY CCk, , c mououp®
acMpaTopa B CUCTEME CO3KaBanoch HeGObWoe paspexeHne Mopsika
20-30 MM BOX.CT.

[Ipexge Bcero Tras mOCTyHan B JAOBYUKY (14), oxnaxjaeMyw CYXuM
npou (I5). B 2TOM nOBYymKE MPOUCXOXLMIA NpAKTU4eCKU TONHAA KOHLEH=~
cauus mnapos (CE, I YacTHYHAs KOHIEHcalWd ¥ pacrBopeHue Goc-
rega , a Takxe U DPacTBOpeEMe UYacTu XIopa. l'asu, CBOGOJHHE OT CCB,,
nocne mosyuxu (I4) mocrymanu B nosyuru (I7) ¢ mOPOWKOOGpasHO
MeTaNIMuecKoil CypbMoif, B KOTODHX MPOUCXOXWNO TOJNHOE MOTNOUEHYE
xnopa, KonuuecTBO NOCAEXOBATIENBHO BEIOUEHHHX JOBYWEK (I7) v xonu-
YeCTBO CYPBMH B HUX NOZGUMPANOCH ONHTHAM NyTEM ¥ 3aBHCENO 0T COLEP-
¥AHHA X70pa B rasa ¥ OT CKODOCTHM ux NpoXoxjesus, lanee ras mocTy-
gan B npomusank;m (I9) ¢ 3-x mpONEHTHYM BOARHM DacTBOPOM aHUNUHA,

B KOTODHX NDOMCXOXUNO HOMHOE TOTIOmEeHHe pocreHa. BaamuozedcrBue
¢ncresa ¢ aEWIMHOM NPOTEKAET MOYTW MTHOBEHHO ¢ J0pasopaHuey ocal-
Ka ZudeHuaMoueBmHH,

Haxonen, rasH, cocrosuue us cmecu CO, , CO , u Av ,Banpas-
191Mch B KanuopoBauuuii acmuparop (2I), Io oxomuasnu 0T0Opa NpPOCH
rass M3 peaKropa HampaBlanuch B BHTAXHYD BeHIIAmMD,. Cucrema
norIoTHTENeH NpozyBanach uepes kpaH (I2) OUMLEHHHNM aproHoM XA
ocBoGoxierns ee OT sajepiasumxcs B Heii rasos: CB,,C0CE,,CO,

p 00 . Opu sToM X/0p yA&BAUBAACA CYPbUOH, (POCTeH~-AHUMUHOY B OPO-

‘wsamax ,a CO, , CO u AT mocTymand B acuuparop.

llocne OKOHYAHWS MPOLYBEM TPEXX0NOBOI KpaH (20) zaxpuBanca u
ycraHaBuBancs oCBeM rasos, COCpPaHHHX B aclupaTop. lasy u3 acmu-
paTopa cpasy xe OTOUpanMCch Ha aHanu3 B annapar Opca ZLas ompefene-
aun cozepxanus CO, u (0 . Tasw w3 acnuparopa aHanM3uUPOBANUCH
p annapare Opca Tak¥e ¥ Ha KMCIOPOX, Tak Kak B Clyuae ToNalaHud
ero 43 BO3JLYXa JAaHHHe aHanu3a OWAM Oy HemnpaBu/IbHUMH.

Nopymxz (I7)c cyDbMOif WOCKe NPOLYBEW UX CYXUM BOSKYXOM B3BEUMBA-
mich Ha aHaTWIVdEecKMX Becax, a 0caKok IubeHuIMOueBMHH OTPUIBTPO-
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BHBANCH W TOCNe CYUKM XO NOCTOAHHOrO Beca B3BEWWBANCS. Pesynpra-
TH OUNTOB, MONYYEHHWE HA 3TO} YCTAHOBKEe, CBeXEHH B radauny 5 u
npercraBneHy Ha dur, II-I3,

3 qur., IT-I3 BugHO, yTO NpH X/IOPUPOBEHUN IBYOKUCH YypaHa B
TOKe MapoB YETHDPEXXNOPWCTOTO Yriepoia COCTaB 0OPasyPWUXCA ras0B
CUNbHO MEHAETCHA B 3aBUCWMOCTM OT TEMIEDATYDH W BDEMEHH Xa0pupoBa-
us, Opu 300° rass 5 ocHopHOM cocroATr u3 docreda, C HOBHEEHUEM
TeunepaTypH fo 400 u 500° cozepxaHue focreHa Brasax yMeHpumaeTCH,
a corepxanse C0, w CO cunbmo yeenuuupaerca, Heckompko yeenu-
UMBAETCSH W cOZepxaHMe xinopa. CKOPOCTH XNOPUPOBAHUS NOBHWAETCH .

Crenens wcnomsobamns CCP, 3a oxHO u TO ¥e Bpews ¢ mo-
BHMEHUEM TeMmepaTyph or 300 zo 500° CYMEeCTBEHHO paCTer.

Opu reuneparype 300° cogepzamue CCe, » rasax ocraercs npax-
TUYECKM [IOCTOAHHNM B TEeYeHWe IJUTEIHHOTO BpeMeHu, a npu 400 u
500° moutH ¢ camoro Hadyana xaopuposanusa ( uepes I0 MUHYT) Helpe-
PHBHO TTOBHEAETCH, UT0 OCYCNOBNEHO yMEHHHEHMEM CKOPOCTH XN0p¥pOBa-
RUA B CBA3M C OCpasoBaHMEM M yBeIMUEHUEM CI08 YeTHpPeXXMOpuia ypa-
Ha, CreXyer ckasaTh, YTO CTENEHb WCIHONb30BAHUL CCBq 3aBUCHT
He TOILKO OT TEMNEPaTypH U BPEMEHW XIOPUPOBAHME, HO M OT CKOPOCTH
roza CC'0, , koropas B sTMX omHTax noLlepxuBanach NpPUMEPHO [O-
CTOAHHOH,

2. Cocrap oTXOZsmUX rasor mpu XNIOPUPOBAHUN IBYOKHUCH
ypaHa ueTHDPEeXXNODUCTHM YTIEePOJOM B 3aMEHYTOM NIPOCTpaHCTEE,

Ha ¢ur.I4 npeicraBneHa cXeMa yCTaEOBEK ALNs oupeieneHns co-
Craba rasos, NONYYaDUUXCSH ODPU XIODUPOBAHUM ABYOKHCH ypaHa 4. .pex-
XNOPUCTHM YTIEPONOM B 3aMEHYTOM mpocrpaHcrse. Ieus (6) pe Ipapu-
TeNbHO OHJa TNPOBEDeHa Ha NOCTOSHCTBO TeMmeparypH M0 INMHE Deak-—
OUOHHOA 30HH peakropa. KoneGamue TéMnepaTypy, Kak Nokasana NpoBen-
Ka, cocTaBnana He Gonee + 5°,

Orze nmpaue geranu yCTaHOBKH, 3& MCKADYEHWeM acnuparopa (22)

u Goperkwm (3), COXUHS MUCH MEELY CO0C0# BCTHR C NMOMONBD KOPOTKHUX
OTPESKOB XIOPBUHUIOBHX TPYCOK. Ina oGneryemus Halepamug XNOPBRU BY-
JI0BHX TPYCOE BHYTPEHHAS MOBEPXHOCTH WX NMOKPHBANACH TOHKUM Cl0EM
nepProp¥pOBaHHOTO Macna. BupeTka acnupaTop NPUCOEXUHANNCH K
YCTaHOBKE C MOMOMBD Pe3WHOBHX BAEYYMHHX TDYGOK.

Ins mpenXyupexlenus B3amMoneidcTsug Xnopa u ¢ocreHa €O PTYIhbi
B uatomerpe (I0) OTEPHTAs NOBEPXHOCTH e, KOHTAKIWpyomas ¢ raso-

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120026-0




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120026-0

- I3 -

CocTas rasa, 06pasyNmuxcs OPY XJAODUPOBAHUM IBYOKUCH
ypaHa B TOKE YeTHDEXXIOPUCTOTO YTriepoia

Tadnuna 6

o m Cocrap rasos, 0CheMH. %
-~ O§ - e}
(] " *oo;. ©
[ O Q [«J=N o
2 amsERE | B .
© 52258% | Zar |0, [co | ce,|mey, |cce,
fav] [v] Mmoo iEMm o O
ol *OjH O -
Jea ] ) QJ‘"Q-#Q-G X< O I
= H EmioRp o
©o |d NpA |mdg -
(=T &) AGR =) 5 = = m
[N o) REIvC s = O
2= OMKIsamN E O
-] M = jo &= O o
() l 00 | O H
B xmmpEmom
3,1 0001 38,5 7,4 1,0 0,5 24,9 66,2
T, 300.—';—2%41 2,7 0*00%7 459,9 5,2 1,0 0,3 26,0 67,5
a1 137-1% 24,2 1,9 0,5 0,0 24,4 73,2
3,1 09017 a12,6 51,022,2 1,2 9,3 16,8
2. 100 7283 4.5 08009 saz,4 23,911,4 0,6 16,4 47,7
22
4,5 1351% 908,7 26,1 2,3 0,8 I1,6 59,2
1,5 0% 3251 64,521,1 2,4 4,7 7,3
— 3. 500 2350 g2 0%00% 489,3 55,5 9,3 5,6 4,1 25,5
22
2,0 141 696,0 34,6 4,2 9,9 2,6 48,7

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120026-0



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120026-0

-Td -

BOJl cpefoy amnapara, mokpuanack I0-IS MM cnoew nepdropupoBaHHO-
ro macna, OmHTH noKasai, YTO 9TO WAC/O0 TMPEBOCXOJHO MPeXOXDaH:No
PTYTH OT Xyopa ¥ focrexa,

JT0 OCCTOATENLCTBO BAXHO euWle B TOM OTHONEHWN, YTO MDY HalM-
uul B3aUMOZelicT BUS X/opa U POcTeHa CO PYThD JaHHHE ONHTOB IO CO-
IepxaHyp xymopa U docreHa OHAM OH 3aHUMEHHHMMU,

UTOOH WCKNRVYUTH B3aUMOLENCTBME BaKyyMHON CMa3Ky KpPaHOB ¢ XN0=-
pou u QocreHou, cpexHAs vacrhb Kpawos (5, 9, II, 13, I7) moxpusa -
nach NeppTopvpoBaHHON BakyyMHO!l cMa3kod. KOWNN BTX KDaHOB CuasH-
Banuch paM3aescKoi cma3koli. IIpu cMasHBaHUM KDaHOB OLHOH [epHTOpU-
POBAHHO] CMasko¥ He BCerja yXaBanoch MONYUUTh HAlleXamiil BaxyyM.
llocne cOopxu ycTaHOBKA MpOBEpANacCh HA FepPMETHYHOCTH # peakrop (7)
poLyBajicas aproHoM, OYUWMEHHHM 0T BJIaru ¥ YIrAeKUCNOTH.

IpoXyBxa peakropa OCYMEcTBNAJach NyTeM NOCAeI0BATENBHOIO TPeEX -
XpaTHOT0 OTKAaYMBAaHWUA W 3allONHEHUs ero aprouoM, Ilocne MpoAyBKH
pearropa NpW HEIIPeDHBHOM OTKAuUMBaHUK W3 HEro ra30B BKIDYaNach
Ha pasorpes srexrpomeus (6). TeMmeparypa meuyu MBuEPANACh NIATUHO-
nnarutopanuesodd repmonapoit (I) u peryawposanace noTermuomerpoy (2).,
llpn KOCTMREHNM UEUED TEMNEPATYDH ONHTA KpaHH G, 9, II ¢
23) 3axpuBaiuch. CBOGOLHOE UPOCTDPAHCTBO MEXLY KpaHAMH (I1), (13)
u (23) samonmanoch aprouovM. B Obperky (3) sanupBascd YeTHPEXXI0-
pucTHii yraepor, kxoropui# Toruac xe ( BO u3Gexarue pasbeluEeHus
CMa3KK Ha Kpa#e (4) w3 GLPETKM IO3UPOBANCA B BAKYJMHOE NPOCTpaH-
creo Mexxy Kpamawmn(4) u (5), o0BeM KOTODOTO OHJI PACCUNTAH TaKuM
00pa3oM, YTOOH TIONHOCTHD BMECTHTHL BCE KOJUUYECTBO C‘CQ,, , KOTO-
poe ZOMEHO OHTH 3aXaHO A4 OTIHTA,.

Hamrume "kapuanos™ (8) cBasaHo ¢ TEM, YTOOH odnertmgb omne-
pammo samBxe (C(P, B HarpeToe MPOGTPaHGTBO DEaKkTOPa XJ,

Ilocne OKOHYAHMA 32 NMUBKM C‘CBQ , monasuui B "Rapuaus" (8),
ucmapaicd MyTeM HArpeBaHWs ero L0 KuleHua CHOUPTOBKOHA, UYTO Tpesdo-
Bano 5-I5 Muuyr. MOMEHT noZayy YEeTHPEXXNOPUCTOTO Yyriepoia B peax-
TOP TNpUHNMAJCA 3a HaAuano ONHTa,

2832-63

x) Opu noctyunemun CCP, B pearrop, OH He cpasy Bechb BCTYHAr S
B pearnub, YacTs CCP, , Heycremuwas mpOpEarwupOBATH , .
EOHJIeHCUpOBaJlach Ha XOJONHHX KOKNaX TpyGOK, 410, MPU OT-

CyTCTBUYM "xapuayop" (%5 d
cMaskoy¥ KpaHOB ?53 u

TDUBOIUNO K KOHTAKTY co
1) u x sapywenuo nx repuerwunocTa,
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3aMep NaBNEeHMS B PEAKTODE OCYMECTBNANCA C NMOMOLBD U -cOpas-
HOTO pryrHoro mamomerpa (I0),

Ordop mpoOH ra3os Ha aHANIU3 OCYWMECTBAANCA CAELYDEMM O6pasoM:

Cavana B nosymge (I4) co3gamANcA BakKyyd, MOCHe Uero oHa OX-
naxzanach myreM Horpyzedus B crakad (I5), TennousonupoBaHHN] Ba-
ro# (I6) u 3amoNHEHHWM CYXUM TLJOM HIX XONOLUNLHOM CMECHD NbIA C
XNOPUCTHM HaTpUeM, 3areM OTKIDYaJCs BAKYYMHHI HACOC OT NOBYUKH
(I4) u Tyr %e Ha MrHoBeHme orepuBanca xpad (II)., B sro Bpeuda ras,
npoxoxs uepes xpaH (II) u xamuansp (I12), ycrpemnancs B nobyuxy (14
Ilo ucrevenun 3-5 MuH., ras, ocraBmuiicsd B nosyumge (I4) mocne EOH-
IeHCaNN NapoB (ICBQ BHEyBanca B acnuparop (22) ouumeHHEM apro-
HOM.

llpu sToM ra3 mpoxofun yepe3 noByurw (I8) ¢ MOPOUKOOGpPaBHOM
cypbmoit ¥ mpouuBanku (20) ¢ 3-X MPOLEHTHHM PaCTBOPOM aHWIWHA B
BOJZE.

B srux omhTax JaBleHWe B peaKTOpe MO0 MCTEYEHWM OLHOYACOBOH
BuZepxRu ( 1m0 oTGOpa MpoG ra3oB Ha aHamL3 ) Kone6anock 0T 770 Xo
970 wu pr.cr. Janee JaBNeHWe B peakTope NOBHmanoch Ha 20-60 uu
pT.CT,

Pe3ynbTaTdH STHX ONHTOB NOMemeHH B Tadnumy 7 ¥ Ha dur,I5-17,

3. OCcysneHune pesyabTaATOB

2£32-63

Ha ocHoBaHMU MpOBeXeHHO! pPaGOTH yCTAHOBNEHO, YTO XJOPUpOBa-
BEie JIBYOEMCH YpaHa YeTHDPEXXJOPUCTHM YrAepPOLOM NMPOTERaeT N0 ChAe=-
AYyDMAM peaKmuaMs

a) lpu 300° X7OPUPOBAHME UIET TJaBHHM 00pa30M 10 pearmuu:

1[02+2(’!CQ({:USCO,{+ 2C0Ce, | 2/
[lapannemHaa pearmus:
00, +0C0, =1k, +C0, [/

npoTexaer ¢ OYeHb Majno0ii CKOPOCTHD.
Odpasyomuiics mo peagnun (2) ocre® B3aMMoeficTBYeT ¢ XBY=-
OEMCED YpaHa 00 Pearnuu:

— W0, +2COCE, =1UCL,*2CO,, 4 B
HMeDmes MEHREYD CKODOCTh, 4eM peakrmuu (2), MOBTOMY HPH XNODPUPO-
BaHWY B 3aMEHYTOM OpOcTpaHCTBe JOCTEH HAKANNUBAETCA B rasax.,
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Tadnuua 7
Cocrab rasos, 06pa3ybmuxcsd MNpU XN0DUPOBAHUM LBYOKUCY YpaHa
YETHPEXXNOPUCTHY YT NePOLOM ¥ 3aMKHYTOM NPOCTDPAHCTBE

S é% é"’, Cocras rasos, 00beMH.%
I o - (R N 3}
2 | aE | & 2 1 RESS (28
o | > < e H|IBOD |@
S| Wo &, Y ae | Vdsw [Ea
2 18| 8> | ol.8F |E|°%F |°g|C, |CO | Cb, | Coce, | CCe
o | vwm Ok ABoul §lxau |s o - 2
2 [ON &) l|fSoROl WSO O = R
« |38 |28 | s 23 ERe48
¢ O o ;_.2 < H mmcago‘g
1| 2 3| 4 5 |6 |7 [s |9 | 10| 11 [12
300 18,5 2,3%”;-341 0?0 116,2 2,9 1,9 I,4 29,5 64,3
1 115,8 10,6 1,0 I,5 63,2 23,7
00 20 2,4 --4-7‘%2 0 58,4 40,9 2,6 13,3 36,0 7,2
7°° 30,5 5,I 3,9 II,8 23,6 4,6
10°° 36,6 66,1 4,9 4,4 20,2 4,4
400 15,0 I,8740  0° 92,8 4,4 3,I 0,6 31,9 6,0
6 o% 38,1 150 13,9 1,3 43,0 26,8
400 14,9 1I,8 Zﬁ% 0°® 65,5 38,3 2,4 4,1 26,1 10,1
10 15,1 1,3753%—5- % 39,4 54,1 33,2 51 4,6 3,0 —
100 11,2 1,27—‘;-2— 130 31,8 53,7 20,0 4,0 0,0 I,3
1°° 61,1 3,4 33,2 2,5 28,3 1,6
) 400 17,3 1,9 747 200 45,1 47,2 43,2 2,5 5,3 I,8 e
22 3% 37,7 5,5 43,8 2,I 0,0 I,6
110 330 53,0 44,3 1,8 0,0 0,9
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I {2 | 3 (4 |5 |6 [7 | 8 |9 [10]11 |12

60,5 32,4 25,0 7,4 29,4 5,8
400 13,2 1,7 2232 15 419 46,9 38,0 3,1 10,4 1,9

6% 40,4 54,8 41,2 2,0 0,0 2,0
400 13,2 1,7 757,0 60 32,8 59,6 36,9 1,9 0,0 1,6

70 55,8 51,4 46,2 2,0 0,0 0,4
100 20,02 2,2 23:2 ¢80 515 s 2 431 2,5 0,0 0,2
10%° 44,2 56,0 4I,5 2,3 0,0 0,2

100 15,5 1,9 2220 of0 g4 5 333 16,2 3,9 43,7 2,9
| 18

38,4 43,0 41,3 6,3 4,0 5,5
1°° 34,5 50,1 42,3 3,5 0,6 3,5
500 13,5 1,56 22 450 958 50,7 42,7 3,5 0,0 3,1

16
50 24,9 54,7 381 4,0 -"- 3,2
g0 20,5 57,6 36,0 4,9 -"- 1,4
10° 17,0 8,8 38,2 1,8 -"- 1,2

1120 154 58,4 39,0 2,0 -"- 0,6

50 13,5 1,5 Z‘é%@- 330 50,8 59,0 39,2 1,2 -"- 0,6

[lpuMevanne:

Odsewu peakropa (7) B omsrax ¥ 8,9 paBHinzca - 650 MaA, B OlHTAX
6,11 ul2 - 750 un, B omdrax ¥ 4,5 w14 - 850 un 4 B OUNTAX
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Odpasosanue (0, cBA3aHO B OCHOBHOM WMEHHO G peakumel (4).
Ocpasosanue C0 o0GycnoBneH0 riapHuM 00pa3oM juccouuanueit gocreHa,
KOTOpas Opu 5TOM Temneparype WMeeT cTeneHp nopsaika 5% [II), 3Ha-
uuTeNbHOE COXepXaHue xaopa ( Lo I3% ) B rasex npr XAOpUPOBAHUM B
3aMKHYTOM npocTpaHcTBe Npu HU3KOM cole~qEun C0 (2,5%) oGmacHser-
cA TnasEuM o6pasou meponusow CCP, .

0) Peaknmum XnopupoBaHus nayoxmu ypara mpu 400 u 500° 3ga-
YUTENbHO 0TINYARTCA OT peakuuyd npu 300° s TAK Kak MPH 3TUX Teune-
paTypax Halnozaercs 00pas30BaHUe IBYX MPOMEEYTOUHHX OKCUXJIOPMILOB
woge, 2 up e, , Kotopue mpu 300° me OoCHapyxuBawTCcA., Kak m
npu 300° XN0pupoBaHKe BHadajle WUJeT TaKke C o0pa30oBaHueM (PocTeHa
10 peaxuuaM rpynnd A:

WO, +2(Ck, =UCl, +2C0Ce, /2/

uo,+cce, =uoce, +coce, 9t A

r0ch, +CCR, =UICR, + C0CE, 712/
OOpasoBaHue OCTeHa N0 peakHuus

Co,, + (R, = 2C0Ce, | /20/

oTMevaeuoli B padore (I2), HMRAKOro0 3HAUEHUS B npomecce XAOpUpoO-
BaHuUA He uMeeT. JIpoBelNeHHAs HAMW ONUNTHAS NPOBEDEA NOKasana, 4TO
B3aumoseficraue ‘CQ, . ¢ CCBQ npu 500° wieT ¢ 0ueHp MamOK CKO -
pocTbh: uepe3 1% uaca GHAM OCHADYKEeHH AWmE CleIH jocrena.

CO, odpasyercs mo peakmusu c. cCe,  ( rpymna B)

w0, ~CCe,=uce, +Co, 1/
2U0, +CCe, = 2U0Ce,+CO, e/
21L0E,+ 0P, =21 R, +C0, /16/

2 I/TOCB; "CCE;,-‘-QUCBL(*OOQ +C[22 /21/

)

nu6o mno peakuusM ¢ gocresod (uam ¢ C0 wu Cl, ) B nmocarezywomue
crazuu ( rpymia B ) ;

0, +(0Ce,=10Ck, +CO, /7/

1w oce, +Coce,=uc., +Co, /sy (B
W 0CR, +COCR,=TICR, + CO, e, /227 )
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KOTOpWe B HavyanbHHIl NEPUON UrpawT BTOPOCTENEHHYD pPob, B IaipHed-
wem npu nowuxenuu conepxanus CCP,  peakuuu rpymms npuoGperanT
6onbuoe 3HaueHue. [l0STOMY B ONHTAX MO XNOPUPOBAHUD LBYOKUGH ypa-
Ha B TOKe CC%k , TIPW HEeZOCTaTKe ero, npu 400 u 500° ko muuecT-
BO JOCTEHa B OTXOXAMUX ra3aX CpaBHUTENbHO HedonpWOe, a8 KOJMWYECTBO
yraexucnory - donaplioe. Peaxuus rpynns B ABagoTCS CYMMAPHHMU
peakuuii rpymns A u B,

B rasax oGHapyxuBacTCs BHCOKOE COLepkxaHue CO (40-45% mipw
400 -500°) swHaumTensHo npesduanmee corepxanume xnopa (5-8%). CO
nonyyaercs,no-BULUMOMY, [0 DeakliusM, CBASAHHHU ¢ 00pa30BaHuUeM
OKCUXNOPULOB, TAaBHWM OCpasoM no peaxuuu (23):

100,+CCR, =UDCL,+C0 + 7/2Ce, /23/

i B MGHplle4 CTENEeHUu Nno peakKUuaM:
2110, +3C0OC,=2U0CL, +2C0, +C0 /24/
U0, + COCL, =U0,Cp, +CO 125/,

d TakKxe B pe3ynbTare IUcconuanuu QoOCreHa,

Xnop odpasyeTcsd 1O peakluaM OWPONU3a CC, u muccoumammn
(Gocreua, a raxxe M0 peakuiaM XnopuposuHus okcuxaopuzos ( I3, 2I,
22 ). llpuuen Xnop, COLepxaHume KOTOPOT0 B rasax CpaBHUTENBHO He-
Gonbuoe, pacxopyercs Ha odpasosanne [0, u ouenugHo U0,CP,
N0 pearmuaM: :

uce,+ 12Ce, = e, /26/
uoz+cp2=¢102cga /27/
B oCpazoBaHuu okcUXnopuia Woce, ,kpoue peaxmuii ( 2, 6,

7, 9, I2 ), 3HaUKTENBHYDL PONBL MrpaeT peakuus: UDZ+ucy”:2¢ugcg°{{jg
uT0 070 TOKa3aHO B padore (4) ¥ MOLTBEPEIPHO HAMM HyTey

HarpebaHus cMecHu uoz u IJCQQ nmpu 400-600° peakuus fpoTEeKaeT Iqu
KOHIA B TeyeHWe HECKOMbKUX MUHYT,

I, CXOPOCTs XA0PUPOBaHUS LBYOKUCK YPaHA B
HeNOABVXHOM CI08

CKOPOCTH XMODMPOBAHUA ABYOKMCH YpaHA B HeMo IBUEHOM CJI0S Yye—
THPEXXNOPUCTHM YF12D0LOM OUPELENsNacCh LBYMA MeTOIaMM:
1) MeTonou e pHOIUYECKOTO 3auMepa Tonuqud cnoes Y0

, » iipes-
pamenvoii 3 UCR, u UOCH,
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2) MerozoM (Gas0BOTO XUMAUECKOTO aHaIu3a YacTUUHO [IPOXNODPUPO-
BAHHOM IBYOKUCH ypaHa.

UccneroBalue NpOBOLUNOCH HA ycTaHOBKe, usodpaxeHHOl Ha ¢ur,l8.

Hapecka [ByOKucM ypaHa paBHad 8,5 r sarpyxanacs B peaxTop(5)
B "xapua" (I3) cmoem TomuuHoli 50 uM (HacHMHOY Bec qu -2,50r/
on).

Ilocne MPOZYBKN peaKTopa OUAULEHHWM aproHowM, rxe%\(cl) Harpe-

. Banach 0 3aJaHHO} TeMmepaTtypH. 3areM B peakKTop U3 "KanenpHuUDH"
¢ mocToAEHON cxopocrsb mogasanca CCU, , IocTosHHas CKODOCTE
CCQL, nojie pxuBasach Onaarojapd NOCTOAHCTBY YpPOBHA CC&, B
ranensune (9), mas yero u3 6pperkn (8) mocTymano Ccﬁq B
ranensuuny (9) HeCKONBKO CONblle, YeM €ro YXOZIWI0 U3 Hee B peaKTop,
npu DTOM U3OHTOK COV,L, crexan B uupHui ummuegp (10),

CKOPOCTH TOKA CCIZq pasHanace 8,8+0,8 r/vac mpu XaBIEHWUN
B peaxrrTope Mapos CCEL, nopazka I aru, Henpopearuposabuwuil
RoHZeHcuposancad B nosyuxe (I12).

Ilonyvapmuecs npU XNAODUPOBAHUM r'a3d OPOXOILUNY dUepe3 BATHHIU
dunaprp (II) ¥ wanpasnanuch B BeHTUAALUO, TeMmepaTypa mevyd usMepd-
1ach C NOMOMBD MIATUHO-TIMaTvHOpaznesoil tepmonapd (I) u perynuposa.
1achk moreHnuoMerpou (3).

BusyanpHuli 3aMep TOMUMHH CJIOf MPOXNOPHUPOBAHHOH u'Oa ocymecT-

. paancs vepes menp (2), ¢ nouompo wkand (I4) ¢ TOUHOCTHD
| + 0,2-0,3 M,

B onurax, npusejeHHHX HAa 9TOif yCTaHOBKE, MCCAELOBAMUCHS
1) V3uMeHenue (as0BOr0 COCTasa TBEPIHX MPOLYKTOB CO BpeMeHeM TDH
X/I0PUPOBAHUY HENO JBUXHOT'O Cl0d bLO2 npu 400 u 500° ,

2) Bawsuue TewumepaTypH Ha CTeNEeHb X/JOPMPOBaHMS [IBYOKHCH ypaHa.

Hoz cTetieHbD XJAOPWMPOBAaHNS [1OPa3yMeBASTCH KOMUYECTBO XJOpa,
BCTYHUBIEr0 B peakld C IBYORUCHHD ypaHa ¢ 00pa30BAHHEM TOTO WM
IDYyroro coeiwvHeRud, B % OT BCETO KOAMYECTBA X10pa, HEOOXOLUMOTO
Lnd [ONKOTO TIpeBpameHua IBYORUCYH B LLCBL, .

Pesynerari npoBeneHHHX ONNTOB MoueleHy B Tadnunax 8-I0 u
npeXCTasneHH Ha pur, 19-20.

. Ha ocu opzurar fur. I9 u 20 nopoueHT O3Havyaer KOIM4YeCTBO ¥Ypa- —
Ha, BCTYNMBWEr0o B TO MAM IPYyroe coeIwHEHME [0 OTHOMEHUD K BCEMY

ypaHy, cojepxameMycs B HaBecke IBYOKUCH ypaHa, HDUHATOMY Ba

100%.
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1) BimsaHue TeMmepaTypy Ha XOX X/I0OPUPOBAHUA HENOLBUEHOTO
CN0A JABYOKHCHM YpaHa YETHDeXXAOPHCTHM YTIE€pPOIOM.

Tadnuna 8

NaueHEeHne §a30BOro cocTaba TBEPIHX NPOJYKTOB,
o0pa3yomuxcs Np¥ XJOPUPOBAHUM XBYOKMCH ypaHA
YEeTHPEXXAOPUCTHYM YI/IePOAOM DU 400° u 500°

_ Inurers| IpomeHT ypaHa, Haxozdimerocs B Bule cOenuHeHWH
gﬁg;g_ Teuneparypa 400°C Teuneparypa 500°C
posa- | UCE,* e, | vooe Bo3ro- | LCE, BOBIO~-
HUA BOSTOHH HH X10-| BO3r0- HY XJ10-
yach  |xropu- ? ? | punos , | B8 xno- uce, | uoce, PULOB
I0OB DULOB
1/2 3,7 0,0 7,4 ®me omp., 14,8 1I,0 0,6 me omp,
1 58 0,0 10,5 " 20,0 w® on. e om, "
745
10,2 " "
2 ’ 0,0 12,8 25,8 I,0 0,7
‘ 13,5 b b , ’ ’
{l\) 2 1/2 23,4 2,3 He o, " He om. He on, He om., "
3 27,4 3,5 " " 30,0 1I,2 " "
4 32,1 3,6 12,9 0,I 4,6 1,2 0,5 2,6
5 36,3 4,1 He He He He HE He
onp. onp, op. onp. omp. omfp.
6 39,8 4,8 " " 42,0 1,6 " "
7 He He He He
ONp. omnp. 11,7 " onp. omnp. 0,9 "
8 44,9 6,0 ue = 46,2 2,0 HE "
onp. onp,
10 48,5 7,0 8,1 0,3 51,6 2,0 1,3 5,0
12 52,1 7,1 He He 54,4 2,4 He He
omnp. orp. onp. onp.
_____ 14 54,7 7,5 7,9 0,4 57,8 2,4 1,7 8,5
29 78,0 7,0 .3,0 . 0,8 He He He He

onp. oop. OOP. onp.

Y
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Tadnumna 10

TonmMuHEa C/OS IBYOKUCH ypaHa, npespamensod B UCD, u
Uoce., B MM TIpH X/IO DUPOBaHUY ee YeTHPEXXNOPUCTHM

yI e posou
Bpeua 0T TemnepaTypa 400° Temmeparypa 5000
Havana To myuga c104UO o npeppaleHHOro B
X70D, UCey¥ “H0CE, uce, UoCE,
qacH BOSTOHH 4 MM MM + BOBTOHH MM MM

1/2 HeT TIDaHULN 0,0 7,4 0,5

I " 0,0 10,0 -

2 " 0,0 13,0 0,5

2 1/2 11,7 1,2 - -

3 13,7 1,8 15,0 0,6

4 16,0 1,8 17,3 0,6

5 18,2 2,0 - -

6 19,9 2,4 21,0 0,9

8 22,5 3,0 23,1 1,0
10 24,3 3,5 25,8 1,0
12 26,0 3,6 27,2 1,2
14 27,4 3,8 28,9 1,2

Ha ¢ur.l9 BuIEHO,uTO UPY HEIiONAHOM XNOPUPOBAHUE ABYOKHUCH
ypada mpu 400° Hapsmy ¢ UCE, (xpweas I) odpasyercd SHAUUTENb-
HOe EOIMUECTE0 NPOMEEYIOURHX OKcuxnopuzos ypawa - WOCP, (mpu-
pas 3) u U0CP, (wpumas 2). Bosrowos UCE, (xpuBas 4) oGpa-
3yeTcs CpaBHATENIBHO Mano. CJelyeT OTMETUTb, UTO C CAMOTO Havuala
OMHTA XNOPWpOBaHWE HaOIbfaeTcd Ha COMBWON TAyOwHE C1IOS LBYOKUCH
ypasa (30-40 wx u Gonee). BoruyTocTs Ha Kpuso# I cBaBama, rias-
HHM 00Da30M, ¢ YCUNEHUEY WHTEHCUBHOCTH TEUeHMS NOCOUHON pearmum:

Uo, +uce,=2udce,,

Ipyrue peakuuu, B pe3yibTaTe KOTOPHX Takxe MOXET NOAYYaThCs
W00, ( ou. cTp. 22-23 ), B BIOT HEPUOL UMENT BTOPOCTENEHHOE

. 3uavenue. Crnolt xe uoce3 ,IOABNSETCA Julb yepe3 2% - 4 vaca mnocne ,

e Hava/la XJIODUpOBaHUA. —

N
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IIpu XnopupoBaHW K IBYOKUCH ypaHa npu 500° ( cM.pur.20) npome-
XyT04HNX OKcuxaopuno® ( UOCY, —kpusas 3 u Wocg,  -kpusas 2)
o0pa3yeTcs SHAYMTE b HO MeHble, ueM mpu 4000, ¥ ¥MX KOJNUYeCTBO C Te-
UECHHEM BPEMEHW XNODUPOBAHMA Man0 M3MEHAETCH, JITO OGBACHAETCH TEM,
4YTO0 XJOpUpOBaHue MOZ npu 500° NpoTeraer B AudxpySwOKEHON o6nacTu
U COCPSNOTOUYEHO B YBKOM PeakuuoEHom cioe (mopamxa 2-4 wmu). Hacnp-
faercd ycunesne napoodpasonarus UCH, ¥ o6pasoBaHue Ucp. , s
pe3ysTare uero 00pa3yercs 3HAUATE AbHOE KONMUECTBO BO3rOHOB BTHX
xnopuzos (xpusasg 4).

Ipucyrcraume U0, CO, B KavyecTBe NMPOMEXYTOUHOTO COeLMHEHuS
HU B OZHOM ONHTE B MPOLYKTAaX NPOIecea XA0pUpOBaHUA U, ye-
THPEXXNOPUCTUM YrI€POJOM He 0410 OCHADYXeHO, XOTA ero o0pasoBanue
mpu 300 -500°, kax ycramOBIEHO HAME K IpyruMu uccnenosatenauu (4),
uzer no peaxmuu: U0,+CP,=U0,(p, . Np¥U HaBNeHWM XI0pa MO-
paika I arm,

Ha ¢ur.2I BULHO, 4YTO CTeNEHb XNOPUPOBAHNA HENONLBUKHOTO CNOA
ABYOKUCH ypaHa UeTHDE XXNODUCIHM YT IEPOLOM C NOBHUEHUEM TenmepaTy-
py ot I00 g0 400° pacreT, a Opy XanbHeiueM noBwmemuu ot 400 mo
9500 - nagaer. Cyid no suny KDUBHX, mpoLecc xnopupoanus W0,

npu 200° u Hume HAXOEUICH B KMHETHMUECKON 0067acTu.

Tpu 300° B mavame nponecca CTeneHb XI0PUPOBAaHUA DACTET CO
EpeMeHeM DouTH mpAuONMuEedHO. B 9TOT mepwox mpomecc xnopupomaHus

U0, wHaxozmrca B RMHeTHYECKO! 06nacTH.

C yBenuueHWeM TOJMUUHH €104 0GDa3yBIErocs IAOBL, nponecc
HOCTEHEHHO C TEUeHUeM BDEMEHN 3aMe LIfeTcd, nepexois B IMphysuoH-
HyD 007acTh.

Ha kpuBoii, cooTBercTBYyWNEl TeMneparype XaopupoBaHud 400°,
MMEETCH BOTHYTOCTh, KOTOpAf, KaK yX€ COOONAJIOCH paHee o0yc-
TOBNCHA YCHUNEHUEM WHTEHCUBHOCTH MOCOUHO Deakluy MeXLy IBYOKUCHD
ypaha v YeTHDPEXXNOPUEOM yPaHa ¢ 06pasoBaHueM UoCe, B HavanbHOM
nepuoxe mponecca xA0pupOBAHUE, B 3TOT mepuok mpomecc Xnopuposa—
HUA MO2 HaXOZUTCA B KMHETHUECKOH oOnacTu., Ilo wcTeuemny 2%-3-x
Hacos, nocne TOro KaK 06pa3yercs HEKOTODHH crol MCB,, , fnpomecc
xnopuposanua U0, HepeXomut B Euddy3UOHHYD 0GNacTh,

Tpu 500° (cM.ur. 20) mpomecc X70PUPOBAHUA TOYTH C CAMOTO
Hauara ouwTa NporexaeT 3 xudy3uoHHo¥ oGnactu. CTeNeHb XJjopupoBa-
wna mpu 500° B Hauane mpomecca HeCKONbKO Conblle, ueM ‘mpu 4000,
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3areM mocie 3-X YacoB, HA0G0DOT, CTAHOBUTCH HUXE, JTO, [O-BULUMO-
uy, cBA3aHO ¢ Coxbled CxopocTHD XnopupoBaHua UOCP, no cpaBHeHu®
¢ uo, , KOTOpHIl Tpu 400° B HavanbHuH fiepuol xnopwposauus olpa-
3yercs B 00JbWOM KOnWyecTBe, Kpome TOro, pu 500° mponece Xnopu-
poBaHMs mpoTeKaeT BONU3U TeMIepaTypy nnabnesus WCP, ; BClIex-
CTBUE BTOTO B 30HE pearuui, KOTOpas ABAAETCH DKI0TEPUHYECKON,
HadnoZaeTcd CUEKAaHKEe MPOIYKTOB MpoUecca, KOTOPHE 00pasyoT HN0THHIA
cnoit, Mano mporunaeMol xna mapos CCP, W rasos, odpa3ypmuxcs
Np¥ XJOpUpOBAHUH,

B radnume IO u Ha dur. 22 nokasaHa CKOPOCTh NMPOIBMEEHUA HUE-
Hell rpaduny cmos UQL, DY X/A0DUPOBAHUY IBYOKUCY ypaHa [pu
400 u 500°. Kax muzumM mpu 500° GROPOCTH mpOLBMEEHWS BTON TpaHH-
U4 HeCKOABKO Gombume, uew npu 400°, I'padur pur. 22 nossonseT ollpe-
JeMUTb BPeMA HEOOX0XUMOe AJ1A MONHOI0 XJAODUDOBAHUA CJIOA IBYOKUCH
ypasa ompexenensod ronuuny ( P ). B racmume 10 npuselesd LaHHWe
TaKXe W O CKODOCTU MPOABUXEHUSA TPaHULN CH0d MUCB3

I¥. Hccnexosanne cocTaBOB TBEPIHX M ras3000pa3HHX
NPOLYKTOB, MOAyuaoWuXCs B MPOLECcCce XJI0PUPOBAHUA
ABYORUCH NIYTOHUA UYETHPEXXNOPUCTHM YTI1epO oM

npu 700°

I) CocraB TBEDAHX MNPOLYKTOB NpOHecca

Hccnezopanue peaxumil X/n0PUPOBaKKA IBYOKHCH NAYTOHMA YETHpEX-
XMOPUCTHM YTIE€POZOM NMPOBOLUIOCH NpH 700°. Ora TeMlieparypa Ou.a
HauMy BHODaHa HAa OCHOBAHWU [IpeXBApUTENbHHX ONHTOB, INOKA3ABNUX, YTO
npu 700°¢ peaxkums XNOPWpPOBAHUA MNDOTEKAeT C LOCTATOUHO GO AbWOif
cropocthb, llpn Teunepartype xe 600° oHa ULeT yXe ¢ HeI0CTaTOYHO;]
CKOPOCTB I,

KoHeUHHM MPOLYKTOM XNODVPOBaHUA LBYOKWCY HAYTOHWA YeTHpeX-
XMOPUCTHM YIIepPOZOM ABASeTCS Tpuxaopux uayrouus (5).

Ing BHABIEHUA DDOMEXYTOUHHX TBEPINX MPOLYKTOB, HaM¥ OWJO
NpOBEIEHO HENMONHOE XMopupoBaHue Pu 0, YEeTHPEXX/NODUCTHY yrie—
pozoM. las uccienopaHus Ouna B3ATA IBYOKUCH MNYTOH¥S, NOAyYeHHaS
NpoKanuBaHueM npu 800° oxcanara NIyToHuA ¥ colepxamad 88,19%
O1yTOHUA, T.e. NCUTH CTEXMOMETDUYECKOro cocrasa, X/IODUPOBaHue U
aHanu3 moxyvapuuxcsd NPY XJAOPUPOBAHUYM ra30B TNPOU3BOUUIACE HA
ycTaHOBKe, u3o0paxeHHoil Ha ¢ur.lO.
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Ilns ymodcrBa B3ATHA Ha WCCAEZOBaHME TBEDPZOTO NPOXYKTa NOCIE
OniTa, XnopupoBaHue Pu(, BenM B KBApUEBOM CTaKaHYMKe, B KOTOPHH
noMewancd I r EByORuUcCH,

Ha ¢ur. 23 norasasa gororpadus ceueHus cnos NPOLYKTa MNONYYeH-
HOrO NpPH XIOPUPOBAHMM ABYOKUCU MIYTOHMA YETHPEXXIOPUCTHM YIraepo-—
oM Mpu 700°.

Bepxuuii cnoii mpozykra Xn0puposaHus COCTOWUT U3 3e/M6HHX ( Ha
Gororpaduu TeMHHX ) uronbyatix kpucranaos (M ) Tpuxiopuia HAYTO-
Hif, & HUXHUA ciaodl - us donee ceernsx vactuy (M ) AByORUCH mayTO-
Hus. T'paHula pasfendomas BTH LBA CHOS WMEET pasuHTHi XapakTep.
Murpocronuyeckoe M peHTreHorpaguueckoe KccieL0BamMA 00pasla 8T0-
ro OpopyxTa, B3ATOTO U3 MOTDaHUUHOA 0GNaCTW CNOEB OGHADYEMAW NPU=-
CYICTBUE TONBKO JIBYX (a3: Du()2 n DuCBa,

2) CocraB 0TXOZAWKX Tas30B

ABanus 0TXOZAWLUX ra30B NPOUBBOLUMM TEM E€ METONOM, UTO U B
ONNTAx mo uU3ydyeHWDL COCTABA Trald0B NpPU XNOPYPOBAHUU IBYOKUCH YypaHa.
Pesynsxam 9TUX ONYTOB CBeZeHd B radmumy II,

Kax BuzHo u3 Tadmmny II, 06pasyDiuecs Opu XMOPUPOBAHUM TadH
B OCHOEHOM COCTOAT M3 XNOpa, YrAEKUCNOTd M OKUCH yriepoka., Komam-
YeCTBO (ocreHa B rasax BecbMa Hedonemoe ( MeHee 1%), uT0 00BAC ~-
HAETCS BHCOKOH Tewmmeparypol mpomecca XN0pupOBaHuA, MpU KOTOpPOH
Qocren pasiaraercd Ha XM0P ¥ OKUCH YTnepoia, PesylbraTs OMHTOB
N0Xa3HBANT, YTO X/IODVPOBAHUE IBYOKUCH MIYTOHUA YETHDPEXXIIODPUCTHM
yraepoxou mpu 700° npoTexKaeT Nno CHAeXYNNUM KBYM TAaBHHYM DPeaKmuaM:

Pu0.+CCly=PuCl,+C0, + 12C,
Pu0, +2 Q8= PuCl,+200+2 1200,

Peax1us; Pu0,+2CC8,=PuCly+2C0CH, +12CP,
UrPaeT He3HAUMTEbHYD POIB.

OUHTHHM MyTeM HaMu OHJO yCTAHOBJIEHO, YTO ABYOKUCH [7YTOHMA
B OTAUYME OT IBYOKUCH ypaHa, upu 700° e B3ammozelicayer c docre—
HoM, Kpowe yXasaHHHX Deakiuii npu xnopuposamumu  Pul, YeTHpeX~-
XI0DUCTHY YTIEPOKOM NPOTEKAeT eue PAZ MOGOUHHX CBABAHHAX C HUDO-

msom  CCP, . 2 CC0,= 0,0, (1,
2 (CP,=0,00, +200,
- C,08, =C,cp, +00,
4C,CB,=C,CP,+C,C0,+2C0,
Cce,=Ce2C0,
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9Tu peaxuMn, Kak DTO cAeXyeT U3 JaHHWX Belisepa (13) u Kopmax (I4),
a ragxe u3 omurToB B.C.Coxonosa, npu 700° urpapt yxe OONbWYD PONb.
O sanuumy peaxnuii pasnoxenun CCE, L0 yrnepoja u xjpapa CBuxe-
TENHCTBYDT KAk JAaHEHE TepPMOJMHAMUUECKOTO pacuera, Tak U KaHHWe
HaUWX OMHTOB: HA CTEHKAX DPEAKTOpa U Ha MOBEPXHOCTH TPUXNODPULA
NNyTOHEA ocejaeT caxa, OXHaK0, CKOPOCTh DPeakmuyu Muponusa cee,
no yraepoga mpu 700° eme HesHauuTenbHA U KONMUECTBO CaxH HEBEIU-
KO.

Tadgnuna 11

CocTaB ra30B, DOAYYapmUXcd B TpoNecce XNOPUPOBAHUA
IBYOKUCY IJIYyTOHMA YeTHPEXXNOPUCTHM YrNAEepoLoM [pU 700°

! CocTap rasa B 00beMH.%

0,
H

co, | co | ce

coce,

2

Mja/4ac

opoly, OT Ha-

yana OMHTA,

YacH, MUHYTH

Ocmuit o0peM

IpoGH rasos,
H/cu3

Pacxox CCR,

Bpeus B3d4THA

kB odHTa
Aruocdeproe
IaBlieHHe MM
PT.CT.
Kounarsas
T-pa, Og
HaBecka Pu

090015 454,2
20,5 25,0 6,0 019022 470,5
110125 3954

090_0*0 426,5
20,0 6,0 7,0 020170 381,3

BHBOJILH

I. NpoBejeR TepMonuHaMuyeckuil aHamus BaxHejiinuX pearOudd Xno-
pupoBaEMs IBYOEWCU YpaHa UETHDEXX/ODUCTHM YT/IePOXoM, ToKa 3aBmul,
YTO BCE peaKuuu (I¢16cu. crp. 2 ) XN0pUpOBaHUA nayonucn ypa-
Ha ¥ TPOMEEYTOUHHX HPOAYKTOB B WHTEDBajle TeMmeparyp 400-800°K
npaKTWuecKd HeoOpaTHMi., Peaxnuy 17-20 ( pearnuyu gzccoumauun doc-
repa, pasmoxewns CCP, u zp. ) B mHTEepBane 400-1000°K wuent

]
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PABHOBOCHNE COCTABH 4308 C COUBMEPM:IM COlepxaHue™ ras000pa BHux
BemecTs odoux yacrell ypamHeHUA peaxmuu .

2, Ompexnener $asoBHI cocTap TBGPIAHX PO AYKTOB ¥ €ro usMe He-
Hie CO BpewmeHeM I1pu Hemo JHOM X/IOpUPOBAHUY HETIOLBUEHOrO CJos LBy~
OKUCHA ypaHa YeTHDPEeXXNODMCIHM yrnepoxom mpu 200 -500°, Ycrano B e~
HO, 4T0 mpu 200 u 300° TbépIHEe TpPOXYKTH mpoLgcca GOCTOAT M3
uce, wn U0, , ampm 400 u 500° - us WCe, w U0, uiByx
NPOMEEYTOUHHX OKCUXNOPULOB; uoce, w  Uoce,

3. Bnepeue o0uapyxeH xak poMexXy TOYHNY OPOLYKT npu X7I0pUpo-
Baluu JByOKucHM ypasa ra3000pas3Huy cce, W TIONYyYEeH B 4YUCTOM By
A€ TPEXXIODUCTHN OKCUXTOPDHL ypaHa - MOG’B3 y PEeJCTaBnqnmui
Colodf KOpPMYHEBHE C KpacHOBATHM OTTEHKOM KDUCTaNM, MONyYawiie cs
B NpOIIEcce XNOPUPOBAHUA XNBYOKMCH ypaHa 4YerHpeXX10pUCTHM yriepo-
Iou opu 400-500°, UOCB3 NOnyyaercs Tarxe HDPH XJIODUDO BaHuM
ABYORACH ypaHa TeKCaxnopaTaHoM mpu 450 -500° # IpY X NOPUpPosaHIY
OkicH—3aKucu ypawa u U0CP, UETHPEXXNOPUCTHM YrIepOo [oM mpy
400-500°, Kpucranmu Wce, , cumsmo FUCDOCKOIINYEN, HO HeCKOMBKO
Meuee, vuem xpucramms UCP, , xopowo PacTBOPANTCA B BOJe, alero He,
METHIOBOM ¥ BTUNIOBOM CHUPTE; He PacTBOPANICA B YeTHDEXX/IODUCTOM

yriepome u GeHzone.

4, II3yuyeH cocTas ras0s, Mmonyyabmuxcs npu XI0PVPOBAHUN HETIOL-
BUXHOTO c/10A IBYOKHCH ypaHa B TOKe Y6THDEXXNODUCTOrO yriepola w
B 3aMKHYTOM TNPOGTPAHCTBE, U UBMEHEHUE CoCTaka ra3oB B X0OZe PO -
hecca Xn0pUpOBaHUA IIpH reMueparypax 300° s 400° 500°.

5« Ha ocHoBamWYM amanusop COCIasa ras0B ¥ TBEPANX NPOILyKIOB,
noxyuaDmuXCd NP XAOPUPOBA HN ILBYOKUCH ypaHa 4ETHPe XX NOPUCTHY
JTIEepOZOY, YCTAHOBIEH MEXAHUZM BTOrO porecca u cucTEMA XHMUYE —
CEMX Dpeaknuid, MpOTEKamuux Npn SToM ( cM. crp. I9-24 )

6. Hl3yueHw cocrapy TBEDIHX NPOIYKIOB K rasos, 10 Ayyannmxc g
[Ipu XNODUPOBABUM IBYOKUCH WAYTO HUA UCTHDE XXNOPUCTHM Y I'IC PO LoM
npu 700° ¢ YCTaHOBIEH0, YTO TBEpIHE NPOXYKTH, OCpas3yomuecs npy
HENOTHOM XNOPUPOBAEUK LBYOKUCH HITYTOHUA COCIOAT TONLKO U3
PuCt, w Pu 0, ,

llponecc xnopmposanus ABYOKUCH TNYTOHUA YeTHPEXXJIODPUC THM yr ne-

0

ozou npu 700" npoTeRaeT TnaBHMM 00 a30M [0 peaKuuaMs

P P DuOF+CCQ¢,=PuCB3+G02+‘/2(T%2p P
pqu+ZCC9q=puC‘B3+2C'Ot2'/2092

¥ B HEBHAUMTENbHOW CTENeHM Mo Peakimnu:

Pu, 2000, =PyCl, +2C000, + 72 (P, |

-~
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